With the explosion of data coming out from the international scientific community, researchers can now locate and manipulate data of interest quickly and easily on the Internet. The scope of this review is to focus on some of the recent developments of the Internet that are specially relevant to health scientists. The review also provides the medical and scientific community with a selection of sites to visit on the Internet, dealing with clinical and laboratory aspects of science.
Introduction
What is the Internet? The Internet (the net) is a worldwide network of networks of computers which can all recognize the same language. It is organized in such a way that each computer has its own address linked to a unique domain; such domains are recognizable as words separated by a period (full stop). The use of the same language is provided through a unique communication tool between each set of computers i.e. the use of the same rules for transmission, namely the TCP/ IP protocols (TCP ϭ Transmission Control Protocol, a software for transferring data throughout the Internet; IP ϭ Internet Protocol, a software for handling the computer addresses and data packet fragmentations). Once a version of TCP/IP has been installed, all current brands of computers, Apple Macintosh, IBM compatible or UNIX-based system computers, may access services offered by the net. The Internet is thus said to be platform-independent. The Internet is also based on what is called a client-server relationship whereby an external computer (the server) provides a service to a software running on a local computer (the client). Connection to the net for a local computer is usually simply made through your institution or at home, through the Internet providers. If you have no access, you will have to buy the software and hardware from an Internet Service Provider (ISP). A useful Internet marketing hotlist that provides ISPs according to country or name, is the following: http://thelist.internet.com (see below for handling http addresses).
The Internet offers several distinct tools or services that can be of great use to health scientists: electronic mail (e-mail), for rapid and easy communication; the File Transfer Protocol (FTP), for moving any electronic document from one computer to another; the remote login (Telnet), for connection to and use of any computer at a foreign site (usable only in a non-graphical format); the Usernet Newsgroups composed of thousands of topical groups and Discussion forums; and finally, the world wide web (www) or web, displayed on graphics-
How to surf the web
The web is based on a client-server information system: each web site runs a server program that retrieves information requested by a client program. The client program (called in this instance, the browser) both accesses the web site and displays the information to the user. The first graphics based browser, NCSA Mosaic, was produced in December 1993 by the US National Center for Supercomputer Applications (NCSA). Today, the main browers are Netscape Navigator and Microsoft Internet Explorer. The browser programs are obtainable from the Internet Service Providers or from anonymous FTP. Web servers employ a standard retrieval mechanism, Hypertext Transfer Protocol (HTTP), a system of 'point-andclick' links that allows the user to navigate and jump freely from one document to another, in a non-hierarchical structure.
It is necessary to update the web client programs regularly to follow evolution of web standards and use new facilities, such as programs in JAVA. These small interpreted programs included in the web documents confer to the client new possibilities in terms of running applications or visualization. On the other hand, in a context of slow access to the network (e.g. phone-dialup) it is possible to use LYNX (instead of a graphics browser) which is a full web client, running cursor addressable and character display only, but not transferring images.
In order to link up any unit of information (known as a resource), web servers reference each resource with a unique identifier, the URL (Unified Resource Locator) and link resources using a special language, Hypertext Markup Language (HTML). URL is therefore a way of specifying the access method and location for any specific web site or web document held on the Internet (an example of a valid URL would be in the following form: http://www.somehost/somewhere) whereas HTML is a way of tagging documents to make hypertext or hyperlinks between text or images connected to other web sites. Opening a new internet URL of interest is a matter of writing the correct URL address into the dialogue box when selecting the sub menu 'open location' in the menu 'file' of your web browser, and clicking on the open box. To record this new site for a future visit, simply add it to your own hotlist in the menu 'bookmarks' under the submenu 'add bookmarks'.
A web document or 'page' can include text, image, video or audio clips. When scrolling through the page, any information written in hypertext links appears as underlined (or highlighted) script and all images written in hyperlinks appear clearly marked, with a coloured frame in most instances. Clicking the mouse on one of these links sends a command to your browser to access the related resource.
The search engines
The rapidly growing list of web servers and information on the web has forced the medical community (as well as other specialized groups) to collect resources in larger databases and to develop simple search tools, namely search engines (Lawrence and Giles, 1998) .
One of the many ways to interrogate a database of the Internet resources is to use an indexed, free-text, searching machine: the user enters criteria or key-words in a search query box and scans through a ranking list of sites for the most appopriate one. The most notable free-text search machines are Altavista (http://www.altavista.digital.com), Lycos (http://www.lycos.com) and Open Text (http://www. opentext.com). Although this can be tedious, it is a simple way to access databases by index over the Internet.
A more thorough way to search a database is through subject lists: these are libraries of resources classified in catalogues, through which one can navigate by following the suggested links. Some of the most widely used catalogues are the useful US Medical Matrix (http://www.medmatrix.org/default.htm), the Yahoo Health Page (http://www.yahoo.com/Health/ Medicine), the Virtual Library under Biosciences (http://www. ohsu.edu/cliniweb/wwwvl) and the UK Organised Medical Network Information or OMNI (http://www.omni.ac.uk). The strength of such indexed subject catalogues is that they are driven by the scientific community. However, the weakness is that the heading may be easy to miss or overlook. A combination of free-text and subject catalogue tools is usually recommended for successful retrieval of the information required. Medical web sites can also be directly searched through the selection operated by the following servers: the Churchill Livingstone web page (http://www.churchillmed.com/Books/ MedInter/kiley.html), the Harvard Medical School (http://golgi. harvard.edu/journals.html) or your appropriate European Molecular Biology Network (EMBNet) node (a list by country is given at the following address: http://www.uk.embnet.org/ brochure/html).
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The electronic forum
Besides the search for a specific web site, you may choose to subscribe to an electronic discussion list. Below is a listing of some of the topics covering reproductive resources by electronic mailing list: Andrology: Androlog@uic.edu (research on male reproduction and treatment of infertility), mail: email message with subscription request to: androlog@uic.edu; Embryology: embryo-l@ggpl.arsusda.gov (devoted to all aspects of mammalian embryology), mail: an e-mail message with your full name, postal address, phone and fax numbers, and some keywords describing your scientific interests to: Embryo-L@ggpl.arsusda.gov; Obstetrics/Gynecology, ob-gyn-l@listserv.bcm.tmc.edu (topics of interest to obstetricians and gynaecologists), mail: subscribe ob-gyn-l to: listserv @listserv.bcm.tmc.edu; Reproductive Endocrinology, reprendo@world.std.com, (discussions related to reproductive endocrinology), mail: subscribe reprendo to: majordomo @world.std.com; Society for the Study of Reproduction, ssrepro@world.std.com (electronic distribution of information to SSR members), mail: subscribe ssrepro to: majordomo @world.std.com; SperMail, spermail@cleo.murdoch.edu.au (deals with general aspects of comparative sperm form and function), mail: subscribe SperMail to: majordomo@cleo. murdoch.edu.au. Caution should be used when using a mailing list for the first time. Some of the rules usually recommended are: 'a common etiquette should be observed when using email lists; postings to a list should include a succinct and descriptive subject line; most e-mail readers will automatically display Re: in the subject line of a reply, so be careful when sending a personal response to someone who has posted to the list since most e-mail readers automatically use the list address for the response; this will cause extra work for the list moderator, and in the worst case your personal message will be sent to all list subscribers'. Other topics than reproductive resources are easily covered by the mailing list, HUM-MOLGEN. HUM-MOLGEN is one of the most relevant Internet communication forums concerning all aspects of the Human Genome Project, particularly genetics and molecular biology. One of its aims is to close existing communication gaps between physicians, molecular biologists, geneticists and commercial companies and to filter, select and integrate information of interest to the community according to the wishes of subscribers (for more information on how to subscribe: http://www.informatik.uni-rostock.de/HUM-MOLGEN). Finally, a selection of other interesting forums includes: http://www.liszt.com, http://www.mailbase.ac.uk/ search-descriptions.html and http://www.bio.net.
Bibliographical resources
Another matter of great value to health scientists is the direct access to MEDLINE. MEDLINE is the largest biomedical bibliographic database in the world containing references from over 3800 journals. MEDLINE is an initative of the US National Library of Medicine's (NLM) within the National Institutes of Health (NIH) (http://www.nlm.nih.gov). MED-LINE is accessible from numerous campus-wide information systems as well as through commercial database providers The NLM information service has also generated one general database (http://www.nlm.nih.gov/mesh) for searching multiple thesauri by Medical Subject Headings (the MeSH indexing thesaurus system) using classification hierarchy and a choice of keywords. More medical resources accessible through this NLM web site (see the homepage at http://www.nlm.nih.gov) are the AIDS databases, the Visible Human Project (a library of images of the human body), the NLM book and audiovisual catalogues, the NLM History of Medicine division (a collection of medical images) and many clinical practical guidelines.
The journal collection online
One new initiative via the web is the journal collection online: many publishing services permit free web access to tables of contents and abstracts of current and past volumes. Information for such online addresses are accessible from the various publishers via paper journals or via the following URLs: http:// www.pasteur.fr/units/biblio/Perio.html and http://www. pasteur.fr/units/biblio/editeurs.html. One very useful web address is the BioMedNet library, an online club for the biological and medical community (http://biomednet.com/library). The club offers numerous facilities including a library of full-text journals, a collection of searchable biological databases, job exchange and online collaboration systems and finally, a shopping mall. Membership of the BioMedNet club is free and members can search the whole BioMedNet library without charge. However, viewing full-text articles from publishers often requires payment or a subscription. One even more sophisticated (charged) online tool leading to the creation of your own virtual library with the added value of a searchable combined archive content, was launched in 1997 by the private publishers Elsevier Science (ScienceDirect: http://www. sciencedirect.com).
The newsletters
Genome and medical information is also available in paper format newsletters edited by scientific communities sharing either large biological resources or common medical interest. As a service to their readers, newsletter editors regularly compile lists of http URLs of interest to genome researchers and physicians. They also provide the scientific community with many sources of information such as news, updated genetic and molecular data, calendars of events, training calendars and funding information. The Society for the Study of Reproduction publishes the SSR Newsletters three times a year (editorial office for SSR Newsletters: J.Jansen, 1526 Jefferson Street, Madison, WI 53711-2106, USA, e-mail: ssr@ssr.org)(http://www.ssr.org/~ssr/ssr/Newslett).
The Human Genome Organization (HUGO), formally estab- Centre edits a quarterly digest of information through Genome News (editorial office for Genome News: S.Bracey, HGMP Resource Center, Hinxton, Cambridge, CB10 1SB, UK, email: bracey@hgmp.mrc.ac.uk) (http://www.hgmp.mrc.ac.uk/ Public/Docs/hgmp-description.html). These two newsletters compile a huge amount of up-to-date genomic data and biological resources that are of great interest to any biologist. In the US, the Department of Energy (DOE) sponsors Human Genome News, a digest and forum for human genome information (editorial office for Human Genome News: B.K.Mansfield, HGMIS, Oak Ridge National Laboratory, 1060 Commerce Park, MS 6480, Oak Ridge, TN 37830, USA). A more specialized newsletter dedicated to users of databases and software is distributed by the US National Center for Biotechnology Information (NCBI). NCBI was created by the Congress in 1988, as part of the National Library of Medicine to create information systems for molecular biology and genetics data and to help research in computational molecular biology. NCBI puts out information two to three times a year through the NCBI News (editorial office for NCBI News: National Library of Medicine, Bldg. 38A, Room 8N 
The genome initiative
Since 1989, the Genome Database project (GDB) provides Human Gene Mapping data to human genetics researchers from its base at Johns Hopkins School of Medicine. As the mapping phase of the Human Genome Project (HGP) is expected to shift to a sequencing one, the GDB' staff has announced early in 1998 that it will soon be terminating its operations (see details at the following address: http:// www.gdb.org/shutdown/notice.html).
For information on sequencing centres that are now the prime contributors to the HGP, the NCBI has recently launched a novel series of articles in Genome Research that provides a handy resource to the research community. The first article listed sequencing centres and their URLs (Pruitt, 1997) .
For geneticists and developmental biologists, genome centre addresses may be selected out from two columns of news and information about the Internet resources regularly published in Trends in Genetics (Genetwork) and Current Opinion in Genetics and Development (Webalert) . This includes by instances, URLs for human geneticists (Lewitter, 1996) , URLs concerning the genetics of a few diseases and URLs related to genomes and evolution .
For expression analysis, the genome initiative mainly concerns the Expressed Sequence Tags (ESTs) which are partial sequences from cDNA libraries (see two reviews by Gerhold and Caskey, 1996 and Marra et al., 1998) . All information concerning ESTs are available in the dbEST database: http:// www.ncbi.nlm.nih.gov/dbEST [with a mirror site at the European Bioinformatics Institute (EBI)] and the UNIGENE clustering of human or mouse ESTs reflecting tissue specific gene expression (http://www.ncbi.nlm.nih.gov/Schuler/UniGene).
The genome project has also generated information for an increasing number of model organism genes (ESTs) with mapped mammalian phenotypes: this type of information can be retrieved through the XREFdb database (Bassett et al., 1997) at the following address: http://www.ncbi.nlm.nih.gov/ XREFdb. Other useful web sites for current and future projects aimed at coordinating expression studies in human and mouse development are referenced in Strachan et al. (1997) . As far as the comparative and species-specific analysis of model organisms is concerned, a large compilation of URL addresses has been presented in the report for the First International Workshop on Comparative Genome Organization (Graves et al., 1996) .
Also of interest is a compendium of related resources organized according to function and with the research scientist in mind, which is offered via the CMS Molecular Biology Resource: http://www.sdsc.edu/ResTools. Finally, two catalogues and access guides to molecular biological software and data can be found at the following URLs: http://www.ebi.ac.uk/ biocat/biocat.html at the European Bioinformatics Institute, Hinxton and http://www.bchs.uh.edu/Server, at the University of Houston. DBCAT, a public catalogue of databases maintained at INFOBIOGEN, describes more than 400 biological or medical databases accessible through the net (http://www. infobiogen.fr/services/dbcat).
Other servers providing a wide range of computational tools for use in human molecular genetics research can be found in two recent reviews by Rawlings and Searls (1997) and Claverie (1997) .
A list of server addresses is presented in Tables I (medical  sites) and II (molecular biology sites) in order to facilitate the access for any biologically related information. In each Table, a sub-section lists the main key sites as well as more specialized addresses, such as the one covering the area of reproductive resources (see Table I ).
Conclusions
Medical and scientific resources shared via the web are in constant progression and under perpetual renewal. This has led to an explosion of the many roads to access the data and as a consequence, to possible frustration and a waste of time. Fortunately, the major sources of information on the web are now maintained with quality and have efficient links between them. Moreover, more and more coverage of this huge information resource by the dozens of major search engines will make it easier to begin the search for information in an unknown field of knowledge.
The web has only been in existence for a few years. Greater integration of information through the Internet, as well as the emergence of new automatic engines, will probably offer biologists more sophisticated tools to access efficiently this novel form of electronic and virtual information.
